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(57)Abstract 

PURPOSE: To obtain a toner electrification method capable of 
accurately controlling an amount of toner electrification in an 
electrophotographic process. 

CONSTITUTION: In the method for electrifying toner T by 
irradiating, toner T with ultraviolet rays, thereby causing the 
toner T to emit photoelectrons, the toner T contains a 
substance whose ionization potential is smaller than the 
energy of the ultraviolet rays used for irradiation, or the 
surface of the toner is coated with the substance. This 
method makes it easy to control the amount of toner 
electrification. Further an electrode 35 is so provided as to be 
interposed between the toner T, in this condition the toner T 
is irradiated with ultraviolet rays, and emitted photoelectrons 
and oxygen molecules ionized by the photoelectrons are led to 
the electrode 35 by an electric field. This method prevents the 
toner T from being oxidized due to ultraviolet rays irradiation 
and facilitates the control of the amount of electrification. 
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[CLAIMS] 
[CLAIM 2] 

A toner charging method for use in the 
electro-photographic process, characterized by comprising 
the steps of: 

emitting an ultraviolet ray onto toner placed between 
electrodes; and 

inducing photo-electrons as released and oxygen 
molecules as ionized by the photo-electrons to the 
electrodes by electric field. 

[CLAIM 3] 

A toner charging device for use in the 
electro-photographic process, characterized by 
comprising: 

toner supply means; 

toner transport means for transporting toner as 
supplied by said toner supply means to a latent image 
forming section; 

an electrode plate provided above said toner 
transport means with an interval to avoid a contact with 
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the toner placed on said toner transport means; and 

an ultraviolet ray irradiation means provided in the 
outside of said electrode plate so that said electrode plate 
is provided between said toner transport means and said 
ultraviolet ray irradiation means. 

[CLAIM 4] 

A toner charging device for use in the 
electro-photographic process, characterized by 
comprising: 

a toner supply roller provided in a container; 

a toner transport roller provided above said toner 
supply roller so as to face therewith; 

an electrode plate of an arc shape provided above 
said toner transport roller with an interval to avoid a 
contact with a toner layer formed on said toner transport 
roller, in which a slit is formed in a direction vertical to a 
toner transport direction; and 

an ultraviolet ray source provided in the outside of 
said electrode plate so that said electrode plate is 
provided between said toner transport roller and said 
ultraviolet ray source. 

[CLAIM 5] 

The toner charging device for use in the 
electro-photographic process as set forth in claim 4, 
characterized in that: 

a grid electrode plate in an arc shape is provided in 
replace of said electrode plate. 
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[CLAIM 6] 

A toner charging device for use in the 
electro-photographic process, characterized by 
comprising: 

a toner supply roller provided in a container; 

a toner transport belt hung over a main roller and a 
sub roller provided on said toner supply roller; and 

a grid electrode plate provided above said toner 
transport belt with an interval to avoid a contact with a 
toner layer formed on said toner transport belt, in which a 
slit is formed in a direction vertical to a toner transport 
direction; and 

an ultraviolet ray source provided in the outside of 
said electrode plate so that said electrode plate is 
provided between said toner transport belt and said 
ultraviolet ray source. 

[CLAIM 7] 

The toner charging device for use in the 
electro-photographic process as set forth in claim 4, 5 or 
6, characterized in that: 

a blade for reducing the thickness of the toner is 
provided on the upstream side of said electrode plate in a 
toner transport path. 
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In the following, the amount of charge of the toner 
adjusting method of the present invention will be 
explained. The number of photo-electrons to be released 
from the toner is increased or decreased by controlling the 
intensity of an ultraviolet ray emitted onto the toner and 
controlling the application time of the ultraviolet ray, to 
control the amount of charge of the toner. The intensity 
of the ultraviolet ray can be controlled by adjusting the 
luminous intensity of the ultraviolet ray source and the 
distance between the toner and the ultraviolet ray source. 

The luminous intensity of the ultraviolet ray source can 
be controlled by adjusting a voltage and a current value of 
the electrode for the light source. The ultraviolet ray 
application time can be controlled by adjusting the toner 
transport speed and the transport distance. With the 
structure wherein a light-shielding plate is provided 
between the toner and the ultraviolet ray source, with a 
slit formed in a direction vertical to the toner transport 
direction, the application time can be controlled by 
adjusting the width of the slit. 

[0012] 

In the present invention, the photo-electrons 

released from the toner are moved by the mean free path 

(a few micros) in the atmosphere to ionize the oxygen 

molecules in the atmosphere. The oxygen molecules as 

ionized (oxygen ions) adhere to the positively charged 

toner, and oxidize the toner, thereby reducing the amount 

of charge of the toner. To prevent the oxidization of the 

toner by the oxygen ions generated by the photo-electrons, 

the electrodes are provided so as to sandwich the toner 
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(the toner is placed on the toner holding member for 
transporting the toner), and a voltage is applied across 
the electrodes (the toner holding member side is the 
negative), to induce the photo-electrons and the oxygen 
ions to the positive electrode side. Incidentally, these 
electrodes are needed to be provided in a vicinity of the 
toner, the ultraviolet ray source cannot be provided 
between the electrodes. Here, it is preferable that one of 
the electrodes be a grid electrode to increase the 
ultraviolet ray application area of the toner and increase 
the application time when emitting the ultraviolet ray from 
the outside of the electrodes. 
[0013] 

As the toner transport means for transporting the 
toner as supplied by the toner supply means which is 
made up of the container and the supply roller provided in 
the container, it is preferable that a belt-like toner 
holding member be adopted. As compared to the case of 
adopting the roller, the ultraviolet ray application area 
can be increased by adopting the belt, and the ultraviolet 
ray can be used more efficiently. As a result, it is 
possible to increase the ultraviolet ray application time 
onto the toner with ease, and an adjustable range of the 
amount of charge of the toner can be increased. 
[0014] 

Incidentally, when emitting an ultraviolet ray onto 

the toner, if the toner is layered thick (toner particles are 

laminated) on the toner holding member, the following 

problem arises. That is, the ultraviolet ray can be 

applied onto the toner at the top of the layer; however, the 
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ultraviolet ray is difficult to be applied to the toner at the 
bottom of the toner layer, and thus difficult to be charged. 
In response, it is necessary to make the toner layer 
thinner before emitting the ultraviolet ray onto the toner 
to charge the toner to a uniform amount of charge. As 
means for making the toner layer thinner, for example, a 
blade, a roller, etc., may be adopted. 
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